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SIMPLE APPAEATIJS FOE USE IN APPLIED MATHEMATICS.

By J. Steph. van der Lingen.

(From the Applied Mathematics Laboratory, South African College.)

(Eeceived April 9, 1915.)

1.

—

Apparatus for Finding " g."

Teachers of applied mathematics generally find some difficulty in

satisfying the queries of students who desire to have some definite idea

about the acceleration of a freely falling body.

The following is a brief description of a simple piece of apparatus which

does not involve assumptions of dynamical quantities which the beginner

cannot determine for himself (see Fig. 1).

The axis, a, of a rigid pendulum is firmly screwed on to a board on a

wall.

Vertically above a a clamp, f, is screwed on a fixed board so that the rod,

s, may be clamped at various heights above or below a.

The rod, s, carries an electro-magnet, m, which is connected electrically to

T T by means of flexible wire.

Below B, the movable bob of the pendulum, a light platform, p, is

clamped by screws on to the rod.

At H, the centre of p, an hole is cut so that a steel ball may fall freely

through it.

When the rod of the pendulum is hooked by the catch, c, an electric

current passes through r, the variable resistance, and m.

R is varied until the steel ball is just held up by m.

On releasing the pendulum at c the ball begins to fall.

The height (h) of m above h is increased or decreased according as the

ball falls to the left or right of h until the ball just falls through h.

A piece of paper with a central line on it is now placed over h, and the

ball at M slightly inked at its lowest point.

The height of m is now set so that the ball falls on the central line.

The height "h " is now measured, and also the diameter of the ball.

The time of vibration is now found by observing the time that the

pendulum takes to make a hundred vibrations.

The beginner immediately sees that the ball fell through a height " h "
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in the same time that the pendulum takes to make one-half of an oscillation,

Jience he is enabled to find " g."

The time of vibration is then varied by moving b along the length of the

pendulum and a second set of observations recorded.

nil

T T

Fig. 1.

Record of BesuUs ohtained hy Elementary Students.

Cand. I. ^ = 984, 981, 1003.

II.
, 977, 991.

III.
, 994, 986, 1030.

IV.
, , 993, 1035.

y.
, 991, 966.

YI.
, 976, 981, 981.

VII.
, 971, 987, 980.

VIII.
, 964, 979.

The best results are naturally obtained when the time of vibration is
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short and when the ball is not magnetised. After each observation the ball

is demagnetised.

This apparatus does not involve any dynamical knowledge of quantities

which the beginner cannot determine for himself.

II.

—

Standardizing a Gtiven Vibrator.

Another difficulty which presents itself to the beginner is that he must

assume the time of vibration of some vibrator when he is asked to determine

velocities and accelerations of trolleys, etc.

Fig. 2.

The piece of apparatus figured enables the student to determine the

period of vibration of the vibrator (Fig. 2).

The pendulum vibrates perpendicularly to the direction of motion of the

trolley, and thus crosses the trace of the vibrator after definite intervals of

time.

The trolley is given a light tap so that it moves with practically uniform

velocity under the pendulum and vibrator.

When the velocity is small a large number of vibrations will be recorded

on the paper.

The brush of the pendulum and that of the vibrator are set as closely

together as possible.

If the pendulum's zero is at a and the vibrator's at b, then in going from

A to c it executes n oscillations, and the vibrator executes m oscillations in

an equal distance measured from b.

Hence = ^, where Tp is the period of the heavy rigid pendulum, t^
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is now determined by recording the time 20, 40, 60, 80, 100, etc., vibrations.

Finally tv = tv —seconds.
M

This also enables students to determine the variation of t when the

length of the vibrator is increased or decreased. (Tjj> for the pendulum used

in the South African College Laboratory is 0*8 sees. Minimum for the

above pendulum is 0*68 sees.)
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